Differential effects of excitatory amino acid receptor antagonism in the ventral respiratory group.
This study tested the hypothesis that selective antagonism of excitatory amino acid (EAA) receptors within the ventral respiratory group (VRG) would induce changes in both respiratory rhythm and pattern. In the paralyzed, decerebrate, vagotomized and ventilated cat, baseline values for respiratory (Ttot), inspiratory (Ti), and expiratory (Te) durations and peak integrated phrenic nerve (integralPN) amplitude were established. Microinjection of the non-NMDA (N-methyl-d-aspartate) receptor antagonist NBQX (2, 3-dihydroxy-6-nitro-7-sulfamoyl-benzo(F)quinoxaline) into rostral/inspiratory-modulated (iVRG) or caudal/expiratory-modulated VRG elicited an immediate apnea. When PN activity resumed, Ttot was significantly decreased, and integralPN amplitude was attenuated. NMDA receptor antagonism with microinjections of AP5 (2-amino-5-phosphonopentanoic acid) into iVRG decreased Te for more than 30 min. NMDA receptor antagonism in inspiratory/expiratory-modulated VRG (level of obex, transitional VRG) yielded either apnea or a significant reduction in Ttot, Ti and integralPN amplitude. Our data suggest that endogenous EAA receptor-mediated neurotransmission throughout the VRG is active in the determination of both respiratory timing and pattern. Our data further suggest that tVRG serves a unique function within the respiratory network.